in detail according to these paradigms. Potential ways of using the model are presented.
In the early years of a company, the founder has a significant impact on how the organization is shaped (Schein, 1985) , and it is in this way the organization, e.g. its culture, is created. In combination with structural elements, as described by for example Mintzberg (Mintzberg, 1979 (Mintzberg, , 1983a and Likert (Likert, 1967) , several 'overall pictures emerge that describe an organization.
Such pictures are descriptions at a macro-level, the level of the organization and its environment. At a micro-level such descriptions exist as well, also in IS literature (Lyytinen, 1978) . Hirschheim (Hirschheim and Klein, 1989) (Markus, 1983) and Kling (Kling, 1980; Kling and lacono, 1984) discuss social and political aspects of inft)rmation systems development and implementation, but these discussions are better described by perspect ives or metaphors than by paradigms. Markus favours the political perspective, Kling the social perspective of the web models.
In this article, we do not focus on the best perspective or metaphor that describes IT issues. Instead, we try to identify several paradigms for IT organizations, and show that in some contexts one paradigm is better than another. First, in section 2 several perspectives or metaphors are discussed that are commonly used in information systems research. Next, these metaphors are combined into a model that identifies four different paradigms for IT organizations (section 3). The model is defined in detail in section 4, to allow for empirical research. In section 5, three types of empirical research are discussed that elaborate the model: a survey research and two different types of case study research. Based on the empirical research two possible ways of applying the model in practice are discussed (section 6): the development of a necessary vision on the management of IT, and the identification of critical issues for the management of IT. Section 7 summarizes the findings and discusses the major conclusions from the research.
CURRENT METAPHORS FOR IT MANAGEMENT
As Walsham describes (Walsham, 1991 ) the organization theory is not a homogeneous area of study. There are several strands of thought and ideas, Morgan (Morgan, 1986) uses the concept of metaphor to describe this. According to Morgan, the use of metaphor implies a way of thinking and a way of seeing that pervade how we understand our world generally. So, although a metaphor is much more than 'a device for embellishing discourse', it is different from a paradigm in one important aspect. A metaphor has the characteristic of a perspective, so it is assumed that different metaphors exist at the same time to describe the same phenomenon.
In contrast, a paradigm holds assumptions about the object of study, which leaves this paradigm as the only possible paradigm to look at an object at a given time.
Although the use of paradigms is very limited (Lyytinen, 1987) several metaphors or perspectives have been used in IS literature.
Much of 'the literature relies on the metaphor of organizations as machines (Walsham, 1991) . This is not too surprising, and two reasons for the use of this perspective are obvious. First of all, in the early years of use of IT, the rnmagement of IT was often part of the Finance or administrative department of a company. These departments were and still are often guided by the philosophy of management accounting (Johnson and Kaplan 1987; Hofstede 1978) . The control systems for management accounting were based on principles of cybernetics. In the cybernetic view, a management control process in its most simplified form is similar to a technical control process.
Hofstede gives the example of the control of a room by (Markus, 1983; Kling, 1980; Kling and Svdcchi, 1982; Kling and Iacono, 1984; Kiesler, 1986; Lyytinen, 1987; Hirschheim and Klein, 1989; Davenport, 1989; DeLisi, 1990; Beath, 199 1; Joshi, 1991; Knights et. al., 1992; Coombs et. al., 1992 ,,, ,, ,,,,,, ,,, ,, ,,, ,,. ...,, ,,, .,' .,',,,, ,,,,,,, .,,,,,, ,, . Consequently, several perspectives will usually be valid at the same time. In this paper we will not focus on metaphors but on paradigms. Because paradigms hold ' meta-theoretical assumptions about the nature of the subject of study ' (Burrell and Morgan, 1979) , no two paradigms can hold at the same time.
The concept of control can be used to make a distinction between several paradigms. With respect to control systems, Anthony identifies activities at a strategic level, tactical level and operational level (Anthony, 1964 (Anthony, , 1972 (Anthony, , 1975 Based on these two dimensions, four different paradigms are identified: experience, management control, experimental learning and political, and strategic learning. The reason for choosing the concept of control system to identify paradigms is threefold. First, the concept contains both elements of structure and of action, thus allowing for the application of structuration theory (Gi&lens, 1984) to elaborate the paradigms. Second, impact of IT on organizations is often described in terms of control (e.g., Orlikowski, 1992 (Mintzberg, 1979 (Mintzberg, , 1983a , and as representations of power and political systems (Mintzberg, 1983b) .
The culture definition of Edgar Schein may used to describe each of the paradigms. He defines culture as "a pattern of basic assumptions that has worked well enough to be considered valid and, therefore, to be taught to new members as the correct way to perceive, think, and feel in relation to those problems" (Schein, 1985, p.9) . The basic assumptions are in fact the lowest level of culture. At higher levels are beliefs, and at the top level expressions of culture as the building and the furniture.
As Schein argues, it is very difficult to arrive at the basic assumptions of a culture. Therefore, we will describe paradigms in terms of several characteristics of usually this system will be incomplete. In order to measure performance, the culture of the IT department will be result oriented and pragmatic.
Structure rmy be a simple structure or a machine bureaucracy, because the environment is viewed as dynamic but not necessarily complex (Mintzberg, 1979 (Mintzberg, , 1983a .
IT organizations that rely on the parddigm of management control are relatively sophisticated in strategic and tactical activities, but not in opemtional activities. Thus, experts pay a lot of attention to formulating a strategy for IT, but few attention to developing and maintaining information systems. Because of the focus on planning, the culture of the IT organization will be task and process oriented, tightly controlled and normative. The organization will rely on a cybernetic model of control, on a management control system. Due to this mecharsized view of the world, the structure is likely to be a machine bureaucracy, although theory states that such a structure is only valid for routine industrial-type processes (M intzberg, 1979 (M intzberg, , 1983a (M intzberg, , Cusumano, 1991 . So, 1992) . Another explanation may be that the IT organization is very political, which reduces the relevance of plans and strategies. Regardless of the explanation for the paradox, the control process for the IT organization will be political: since no detailed plans and strategies exist, control will be result oriented. Due to the political nature of the IT organization, the organization is also likely to be more or less closed, and control will be more loose than tight.
The fourth paradigm, that of strategic lew-ning, is characterized by a high level of emphasis on all activities, i.e. strategic, tactical and operational activities. Since we are dealing with non-routine, non-industrial type processes (Cusumano, 1991) , the control process will be a homeostatic one (Hofstede, 1978) , based on a learning system. Strategies are not necesswi] y planned, and can emerge from various places in the organization. The organization is self regulating, homeostatic. Consequently, the emphasis will be on working in temns, and few hierarchical levels will exist (Hofstede, 1978) , and the structure of the organization is likely to be a professional bureaucracy (Mintzberg, 1979 (Mintzberg, , 1983a ) and a meritocracy (Mintzberg 1983 b) . The culture will be characterized by relatively tight control, but this tightness is not due to formal planning, but to the pragmatism that exists.
A DETAILED IT MANAGEMENT MODEL -POSI-TIONING THE IT ORGANIZATION
The four paradigms may be used to define a detailed model of management of IT. There already exist models that describe the aspects of strategy, tactics, and operations of the IT function. We will rely on these existing models to arrive at a detailed model of management of IT.
With respect to operational activities, the most commonly used model is the Capability Maturity Model of the Software Engineering Institute (Humphrey, 1988 (Humphrey, , 1989 Humphrey and Sweet, 1987; Weber et. al., 1991; Paulk et. al. 1991 ). Although the model has some drawbacks (Bollonger and McGowan, 1991) , the advantage of the model is that it almost explicitly focuses on operational activities. Paulk et al., 1991) , and Weber (Weber et. al., 1991) .
With respect to strategic and tactical aspects of managing IT, the Nolan model (see Nolan, 1973 Nolan, , 1979 Nolan, , 1987 Gibson and Nolan, 1974 ) is the most widely used. Other models describing strategic issues are the models of Greiner (Greiner, 1972 ) that emerged from management literature, and the model of Stegwee (Stegwee et. al., 1990 ). We will rely on the Information Systems Management Architecture (Van Schaik, 1985) . This framework describes IT activities at operational, tactical, and strategic level, and relates these activities to the Nolan model. The description of the strategic and tactical activities can be used to define the strategic and tactical aspects of the IT function (see Van Schaik, 1985 for a detailed description of the phases). An organizat ion can move from an ad hoc strategic and tactical process, called Initial, to a thorough process of strategic and tact ical activities, called Stra/egicplanning. What can be said is that r~strategic use of IT is critical for survival of the IT organization, then the learning organization paradigm is the most favorable paradigm. But even in these situation the organization may argue that the environment is too complex to use a sophisticated planning mechanism.
The consequence of this line of reasoning is that the model is not a deterministic model. Thus, IT organizations do not necessarily grow from a experience paradigm to a learning paradigm, In contrast to deterministic models as the models of Nolan (1973 Nolan ( , 1979 , the Software Engineering Institute (Humphrey, 1988 (Humphrey, , 1989 and Greiner (Greiner, 1972) there is not single growth path, nor is there any 'mature' phase, or may new phases be added (as by Keuning and Eppink, 1986, Nolan, 1987 ). An organization can not pay more attention to strategy formulation than 'strategic planning', nor can it be more flexible than 'flexible'. Characteristics of the various phases may change due to new insights in technology or organizations, but no new phases have to be added.
The model that we defined provides an organization with a description of its current IT organization. Although such a 'sketch' of the organization can provide the IT manager with a useful insight into his business, such a description should merely be regarded as a starting point for further analysis. There are a number of different ways of using the model. First, the model can be used as a tool for developing an overall vision on the use of IT in an organization, i ,e. for deciding on the future profile of the IT organization, and the ways to attain this profile. Second, the model can be used to identify problem areas in the current IT organization, and how to overcome these problem areas. Third, the model can be used as a guide for implementing new Information Technology into the organization. Fourth, the model can be used to manage specific areas of the IT function, for example the information infrastructure.
In this paper we will focus on the first two possible uses of the model: defining a vision on IT, and identifying problem areas or critical issues in the management of IT. In the following section, we will describe empirical results from three research projects, that help us to clarify different visions on IT and problem areas in IT.
In the next section, we will use the results of these projects to flesh out these issues.
AN EMPIRICAL INVESTIGATION BASED ON THE IT MANAGEMENT MODEL
As is discussed in section 4, the model, which we will call the IT management model, can be used in a number of different ways. In this paper wewill focus on two possible ways ofusing the model: to develop a vision on the use of IT, and to identify problem areas in the current IT organization. We will describe empirical results from three research projects, and use this results in the next section define methods for defining a vision and identifying problem areas. For each of the three research projects, we will discuss (l). the positioning of organizations in the framework, (2). characteristics of the organization in terms of culture, structure and control, and (3). strengths and weaknesses of IT orgmizations based on the positioning and the characteristics. Waes, 1990 , Susman, 1978 , 1983 . Consequently, principle goal was not only a practical result, not only a scientific reswdrch, but a combination.
Action research is particular] y appropriate for the following types of problems (Buitendi.jk and Van Waes, 1990 , Benbasat, 1983 ,1987 , Straub, 1989 For a detailed description of the methodology of this study, we refer to Kusters (Kusters et. al., 1992 Operational activities Figure 4 . Qualitative clustering of the organizations subject of study was based on several exploratory interviews and on works of various authors (Boulclin, 1989; Mintzberg, 1979 Mintzberg, , 1983a Mintzberg, , 1983b Burke, 1982 Burke, , 1987 Sanders and Neuijen, 1987; Paulk et. al., 1991; McClure, 1989; Zaltman, 1977) . The research methodology of this study is described by Fischer and Doodeman (Fischer and Doodeman, 1992) . Part of the methodology was to select a representative sample of organizations in The
Netherlands. Figure 4 shows the detailed positioning of the IT organizations studied, and the relation of the positioning to the internal structure of the IT organization. Individual cases are represented by white balls. Note that the positioning is similar to the positioning of the survey research.
The positioning allowed for a detailed identification of the dimensions of culture, and of structural properties.
It showed that most IT organizations were either machine bureaucracy -those relying on experience and management control -or professional bureaucracy -those relying on strategic learning and experimental ion. One large organization that participated in the research even changed is future goal from strategic learning to experimentation.
IT
"Our external environment is becoming to dynamic and complex to allow for any rigidity in planning, " according one of the key figures in an IT organization.
Although the strategic learning paradigm has the strengths of being rigorous in planning, having a focus on strategic use of IT, and aiming at a learning organization, the resedrch showed that it is an expensive option, and is not without any risks of failure, because the IT organization deliberately chooses to by innovative. The management control paradigm does not have the high cost and high risk of the strategic learning paradigm, but also does not have the strategic value and learning characteristics of that paradigm; although the management control paradigm suggests a planning orientation, and consequent y, an orientation towards strategy, the study showed that organizations relying on this paradigm did not aim for strategic use of IT. The experimentation paradigm does not need the rigidity that the strategic learning paradigm needs, but implies far more risks, and only seems to imply learning principles at operational level, i.e. not at top level. The paradigm that remains is the experience paradigm. The interviews showed that this is a low cost and low risk option, that did not require rigidity, but may be costly in the long run -due to lack of proper planning for infrastructure -and is definitely not strategic.
IMPLICATIONS FOR MANAGEMENT OF IT
In the former section we discussed three research projects that were used to verify and elaborate the IT management model. The model can be used in various ways, and the results of the research can be used to flesh out the different ways in which the model is used. In this section, we will use the discussion of the research results of the former section to flesh out two possible ways of using the model: the identification of a
proper vision on management of IT, and the identification of problem areas for managing the current IT organization.
As the case-study showed, the identification of a proper vision on IT -choosing a paradigm that guides management of IT -is one of the most important elements of proper management of IT. When a coherent vision on IT does not exist in an IT organization, each department will develop its own vision, resulting in a suboptimal situation, or failures and successes of projects may be addressed to the wrong reasons. It is important to realize that there is not single best vision, as the discussion in section 5 showed. Every vision has its strengths and weaknesses, and an organization should select the vision with the maximum amount of strengths and minimum amount of weaknesses, given the issues it regards as important.
For example, if low risk is regarded as an important issue for an IT organization, it may decide to rely on management control instead of on strategic learning or experimentation. The fact that the positioning is low risk may outweigh the lack of strategic potential in that situation. Management should be aware of the drawbacks of the paradigm it relies on. For example, when an organization relies on experimental ion it should realize that failures with using new technology are not necessary bad, but a natural phenomenon as part of that paradigm. Based on the research results, five issues can be used to describe that strengths and weaknesses of each paradigm: costs of IT, rigidity in planning, strategic value, risk, and potential for organizational learning, Figure 5 shows for each paradigm the value of these issues. weaknesses' of the current and future organization, and sketch the migration path towards the future organization, in terms of changes in cultural, structural, and control characterist its.
As shown, associated with every paradigm are strengths and weaknesses. But the discussion in the former section revealed that management of IT also may face several problem areas or critical issues, not specific to on type of paradigm. For example, an organization may want to rely on experi men tat ion, but its culture and structure are not appropriate for this type of paradigm.
A professional bureaucracy with political elements is the obvious organizational structure, and the culture of the IT organization should at least be result-oriented.
When management is not aware of the appropriate structure and culture for the paradigm it relies on, it might never be possible to attain real experimentation. A similar problem area may exist for organizations relying on other paradigms. A five step approach can be used to identify critical areas for managing IT. (Nolan, 1973 (Nolan, , 1979 (Nolan, , 1987 and Humphrey (Humphrey, 1987 (Humphrey, , 1988 and Sweet,1987; Paulk et. al., 1991; Weber et. al. 1991; Fischer 1992a; Fischer, Vinig et. al., 1992) . A fundamental construct in the Maturity Model is the concept of key capability area. Each phase consists of several of these areas. These areas are divided into several activities, and a questionnaire is used to identify whether these activities are carried out or not. Based on the activities carried out for etach phase, it can be determined which phase the organizations is in.
Because every organization will be at least in the Initial and Startup phase, no key areas for these phases are defined. Table 3 shows the key areas that were identified for the areas is used to develop questiomaires for the three projects discussed in this article. For the survey research, a short questionnaire was used that did not allow for a distinction between the first two phases of the strategic/tactical dimension. Table  4 shows a sample questionnaire used in the interview research to position an IT organization. For each question, the corresponding key area is given behveen brackets.
The algorithm to position an IT organization is based on the key areas of figure 3 . Each of the questions addresses an activity belonging to one of the key areas. 
